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Sulfate

The concentration of dissolved sulfate in water from the
lower Claiborne-upper Wilcox aquifer, based on the median EXPLANATION
values of all samples in each 100-square-mile area, ranges from
02 mg/L in areas of western Kentucky and Tennessee and NUMBER OF SAMPLING SITES
northwestern Mississippi to 5§90 mg/L near the downdip limit of 1
the data in southern Texas (table 1). Concentrations generally §:g
are larger west of the Sabine uplift than east of the Sabine uplift 9-15
(fig. 13).
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From the Sabine uplift eastward to southwestern Alabama
the concentration of dissolved sulfate in both the outcrop area
and the area between the outcrop and the downdip limit of the
data ranges from about 1 to less than 50 mg/L except in an area
adjoining the eastern side of the Sabine uplift where the
concentration exceeds 50 mg/L. From the Sabine uplift
southwestward to the San Marcos arch the concentration ranges
from about 10 to more than 100 mg/L in both the outcrop area
and the area from the outcrop to the downdip limit of the data.
From the San Marcos arch southwestward to the Rio Grande the e
concentration generally ranges from 50 to 100 mg/L in the o8 /i
outcrop area and from about 10 to 100 mg/L in the area from the on 0:;.,;,-}".,’. g
outcrop to the downdip limit of the data exept in southern Texas ~ 28 iVl
where it exceeds 500 mg/L. i
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CONTINENTAL

The concentration of dissolved chloride in water from the L o ff =
lower Claiborne-upper Wilcox aquifer, based on the median W NN
values of all samples in each 100-square-mile area, ranges from \i i

CONTINENTAL

0.8 mg/L in western Tennessee and northwestern Mississippi to
52,540 mg/L in east-central Louisiana near the downdip limit of e/
the aquifer (table 1). However, lines of equal concentration were
not extended into the area of the upper range of the
concentration because it was the only data point in a very large
area of the aquifer. The concentration is variable in the outcrop Density of sampling sites in each 100-square-mile area
and middip areas but generally increases in a downdip direction
near the downdip limit of the data (fig. 14). NG v , 75 g 'y ! oL
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From the Sabine uplift eastward to southwestern Alabama 07 : < Py 2 iy i A . et |\ TN \tFA\"jNGin
the concentration of dissolved chloride ranges from about 5 to ATAN 7 : & - 2 | f e T i
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less than 50 mg/L in the outcrop and middip areas except in 600 o =
southwestern Arkansas and northwestern Louisiana where the 52:;""’" ) i
=t 4 " o]
184 Vel
.

100 2({0 MILES I?O 2?0 MILES
L

oT O

] T
100 200 KILOMETERS =7
H ]zC’M/‘%IE"
z

T T
100 200 KILOMETERS

A
{ Sear
oT O

o,
| \ gulphuv

= S AN N A
Density of sampling sites in each 100-square-mile area ﬂ;:g: ) 10 = 7% Pae Rl Lo | R T AN N \ig}iﬁ o H'i

| Farinerville ~ ©7
b ) Y. Mﬁ'\ 2 anhell ’
L ?\ \‘ g g " N . A \.m;

67

4 o ?_50 ¥ s —

g1 O

LINCOX —Xahe| = R \ 1% ﬁcss‘(vl
1 y_sl\D"/»—/‘ Monr ¥
o 5

N &

| ) JAGKS! e
\D

BARNETT
/OIR

\ I J i RESF| ZcoT
A ]

VA NDT>

1 om
Bm Y.’ ns\i \
Interval in milligrams per liter ‘

JERSON \ )
Interval /
number Iinterval

616 1 0-5.0

—

PLAK
Hazidpurst
s® &

PLANK
! dazighurst

3 [P St
g E Khaven | -
.4 __ Brookhave
AR R
ol e /f OLN [lontq
alige pé LIN , |luwa <

- i
FRANKUIN |f (%, T e S o) |
il '{L:‘l\' Pot mb‘a/'u’\\(?| &

) / —73\_ ) e
X YQ} - H ! |K€JIl )| MA %‘f | purwso |°*5\Esﬂl
poyaikanont 1 e T e i o -
QL b A l i i 1 \WALTH
Yer w}odullc / = .

6 Sk i ‘
4 § 3 Y c{gﬁ;* ?:: f!uS ““}\g; I ' i . ;;r..-f"aa--}

; : probet (el S8 P & '¥\ ey
”BA\\VLI)"OGS .\ ]| gETAMMy . l s R

Sy lfem SO
I T =
3 : o PfI'SQUND_D_\, —

concentration increases to more than 100 mg/L. The - number  nterval
concentration along the downdip limit of the data ranges from ]
about 5 mg/L in south-central Mississippi to more than 1,000
mg/L in southwestern Arkansas and northwestern Louisiana.
From the Sabine uplift southwestward to the San Marcos arch the
concentration ranges from about 10 to 100 mg/L in both the
outcrop area and the area from the outcrop to the downdip limit
of the data. From the San Marcos arch southwestward to the Rio
Grande the concentration ranges from about 50 to more than 100
mg/L in the outcrop area, from less than 50 to about 100 mg/L in
most midip areas, and from about 100 to more than 1,000 mg/L
near the downdip limit of the data. Part of the area having a
large concentration of chloride is generally coincident with the
deeper part of the aquifer and with the location of salt domes »
: 21
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The concentration of dissolved silica in water from the lower - 49 . Uk 5 5 N A M den ON. : Y . Srviiss 2 L——inq
Claiborne-upper Wilcox aquifer, based on the median values of " . 3 37 v ; . 1 3N HOWUSTO e~ A poanap <47 |7 i : : ! Ze N arrd =" T} ! 3 .
all samples in each loo-sqalgre-mile area, ranges from 1.6 mg/L in Number of sampling sites per interval ., 4 ; 4 3 wind| 1 s h JN ' XAl o ¥ ! I}Mam S Number of sampling sites per interval
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southeastern Mississippi to 66 mg/L in an outcrop area in & 0 ' i ‘ 7 ; B R gl : + e | /
southwestern Arkansas (table 1). However the concentration == S y g\gi AN {é’ \i-f v
generally ranges from 10 to 20 mg/L in most of the mapped i 0
aquifer area (fig. 15). There appears to be no areal trend in silica " l
concentration in the lower Claiborne-upper Wilcox aquifer.
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From the Sabine uplift eastward to southwestern Alabama
the concentration of dissolved silica ranges from about 10 to 50
mg/L in the outcrop area and generally from 10 to 20 mg/L in
middip areas and areas near the downdip limit of the aquifer.
From the Sabine uplift southwestward to the San Marcos arch the
concentration generally ranges from 10 to 20 mg/L in both the
outcrop area and the area from the outcrop to the downmdip
limit of the data. From the San Marcos arch southwestward to
the Rio Grande the concentration ranges from more than 10 to
less than 50 mg/L but averages about 20 mg/L in both the
outcrop area and the area between the outcrop and the downdip
limit of the data.
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IONIC RATIOS

Selected ionic ratios were mapped to show any trends from
outcrop to the downdip limit of the data. A characteristic of ionic
ratios is that they are not affected by dilution, assuming that all
constituents are diluted to the same degree. Consequently,
upward leakage of brine into a fresh-water aquifer would not
mask the signature of the brine. For example, if the brine were
sea water trapped in deep sediments, the ionic ratio would I ! :
remain that of sea water. Whereas if the ionic ratio is different Base from U.S. Geological Survey . ] Base from U.S. Geological Survey
from sea water and the concentrations of sodium and chloride are e o T
larger than for sea water, the brine could be the product of
dissolution of evaporites composing salt domes.
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Figure 14.--Concentration of dissolved chloride based

Figure 13.--Concentration of dissolved sulfate based \ & l 100 :
on median value per -square-mile area.

on median value per 100-square-mile area.

Mapped ionic ratios can be used to show trends that may 002 AP
indicate processes or mechanisms that have major control on the Ve ,':lfﬂ,i»
water chemistry from outcrop to downdip limit of the data. For )7 oplalls
example an ionic ratio of magnesium plus calcium to bicarbonate ‘g ::! g

that is equal to 1 in outcrop areas indicates the dissolution of
dolomite or calcite. Whereas downdip of the outcrop the same
ionic ratio greater than 1 indicates an additional source of

calcium or magnesium ions such as would result from the EXPLANATION
dissolution of gypsum. If the downdip area is in a salt dome basin :
it could be dissolution of evaporites. However if this same ratio AESRSRF Of SATCING BiBS 2] og ‘
was less than 1 it would indicate an increase in bicarbonate ions 1 b e 1 Y /(6 e e /)
due to a process such as the alteration of silicates. The median 5-8 : =
ion concentnration for each 100-square-mile area, expressed as 196 _'255 ORI ] S G E A
milliequivalents per liter, was used to calculate an ionic ratio. gg - gg oe’ RO g Vi o S )ef' CROGUETT f
= : [ o DO 1 PN / (HERS
. RJ :*;.9. NPT -y Cor 2 monive I
L BT, | ‘ s

The areal distribution of the milliequivalent ratio of 2/ oy ,,5\%:,!» ;1\ ) -Sf‘“r”“'
magnesium to calcium (Mg:Ca) in water from the lower “;iggf’ ,‘.{},‘i} ] L ) (e LA
Claiborne-upper Wilcox aquifer shows that the ratio ranges from NSO LY e R =
0.04 in southwestern Arkansas to 7.7 in central Mississippi (table [t T & 7

1). The mapped data show no apparent areal trend but rather
random variations in the Mg:Ca ratio across the aquifer area (fig.
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outcrop area and the area from the outcrop to the downdip limit M, ';5‘,:4‘5."'&:., RO o<, g
of the data except in northwestern and central Mississippi where L “‘ e N T
it exceeds 2. From the Sabine uplift southwestward to the Rio g1
Grande the Mg:Ca ratio generally ranges from 0.50 to 1. Areas R =
with ratios less than 0.50 are more prominent in updip areas and e i SONTMENTAL S e e A b sl eyt NSO ) L K S ey M h o S, sl 5 DI Wl
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